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Abstract 
The present study investigated relationships between undergraduates’ learning satisfaction, academic identity, self-esteem and 
feeling of depression and loneliness in Taiwan. Data were from a national survey in Taiwan. Participants were 15,706 third-year 
undergraduates (8719 female, 6987 male). The results showed that, after controlling for undergraduates’ academic performance 
and attitudes toward university and department, (1) learning satisfaction of females in male-dominant fields was negatively 
correlated with their feeling of depression, (2) learning satisfaction of males in female-dominant fields was positively correlated 
with their academic identity and self-esteem, and (3) learning satisfaction of undergraduates in non-dominated fields was 
positively correlated with their academic identity and self-esteem but also negatively correlated with their feelings of depression. 
© 2011 Elsevier Ltd.
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1. Introduction 
Learning satisfaction is usually regarded as a positive attitude toward learning activities (Astin, 1993; Taugh, 
1982). Previous research has shown that learning satisfaction is important for learning motivation and performance 
(Edwards & Waters, 1982; Bolliger & Martindale, 2004). However, few studies have investigated the cognitive and 
affective factors of learning satisfaction in single-sex-dominated academic fields. The present authors argue that due 
to the educational system and gender norms in Taiwan, a society which is strongly influenced by traditional 
Confucian culture (Chen et al., 2009; Hwang, 1999), particular cognitive and affective aspects are related to learning 
satisfaction in undergraduates, especially in students of the minority gender in single-sex-dominated academic 
fields. 
1.1. Enrolment system of higher education in Taiwan 
From the social-psychological perspective, one’s attitudes toward learning activities are contingent to social 
situation and environment and may be shaped by the cultural value and social system she or he lives in (Fiske et al., 
1998; Hwang, 2001; Markus & Kitayama, 2003). Previous studies and theories on learning motivation have 
indicated that some cognitive and affective aspects, such as intrinsic motivation, self-competence, self-esteem, and 
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interpersonal relatedness, are crucial factors for a student’s academic performance and learning satisfaction 
(Blumenfeld, Kempler, & Krajcik, 2006; Vermunt, 1996). However, many of these studies were done in Western 
individualistic cultures such as the United States. Theories developed in such cultures often emphasize the impact of 
autonomous interest, self-competence, or self-esteem in an individual’s learning activities, while regarding affective 
components or interpersonal relatedness as more distal roles (Deci & Ryan, 2000). 
In many East-Asian societies, under the influence of Confucian culture, pursuit of academic accomplishment is 
not simply a personal goal for a young person; it usually involves high expectations from parents and could be 
regarded as a role obligation (Chen et al., 2009; Hwang, 1999). In Taiwan, a university- or college-bound high 
school graduate needs to take the national exam for college entrance. This entrance exam is not mandatory. 
However, under high expectations from parents and teachers, almost all high school graduates take the exam. Before 
matriculating, a high school graduate must choose not only a university or college but also their major and 
department. Many students make those choices based not on their intrinsic motivation but on suggestions from 
parents,  teachers  and older  students.  A survey study sponsored  by  the  Taiwan Ministry of Education showed that 
47.2% out of 1,713 undergraduates from twenty-one universities and colleges in Taiwan expressed that they did not 
like the department they had chosen (Chen, 2007). Furthermore, suggestions from significant others usually conform 
to social norms including gender stereotypes. According to recent official statistics (Taiwan Ministry of Education, 
2008), over 60% of the undergraduates in the humanities were female, whereas fewer than 30% of the 
undergraduates in the fields of engineering, math, and some natural sciences were female. A longitudinal study in 
Taiwan showed that the phenomenon of single-sex domination in those academic fields has been stable over the past 
two decades (Liu & Chen, 2007). 
1.2. Learning satisfaction and social-psychological adjustments 
Some systematic factors could influence the social-psychological adjustments of students in single-sex-
dominated academic fields. First, according to national statistics of the College Entrance Examination Center (2008) 
in Taiwan, the average score requirements of college entrance exams for male-dominated academic fields are higher 
than those for female-dominated fields. In other words, in order to matriculate in a male-dominated department, a 
high school graduate usually needs to get high scores on the college entrance exam. Moreover, the academic 
loadings of major courses are usually heavy in male-dominated fields. In summary, the academic pressure and peer 
competition are generally more intense in male-dominated fields than in female-dominated fields. Second, male-
dominated academic fields such as Engineering are usually perceived as ‘masculine’, whereas female-dominated 
fields such as Literature are perceived as ‘feminine’ – both are common gender stereotypes in Taiwan society. 
Third, previous study showed that, on average, students of most male-dominated academic fields could get better 
job opportunities and higher pay than those of female-dominated fields after graduating (Hsieh, Chen, & Lin, 2009). 
The systematic factors of higher education in Taiwan may influence the relationships between learning 
satisfaction and particular affective and cognitive aspects of male and female undergraduates. First, for male 
students in male-dominated fields, although the academic pressure and peer competition may be high, they are in 
line with the gender stereotype. Therefore, they usually need not worry about how people see them, or their future 
career. However, the stressful circumstances in male-dominated academic fields may induce students’ feeling of 
depression and then impair their learning satisfaction. On the other hand, male students in female-dominated fields 
may be concerned about their future career and the perceptions of others in spite that the academic competition may 
not be very high. Therefore, in female-dominated fields, if a male student has trouble finding meaning and identity 
in academic pursuits (i.e. their academic identity) or has low self-esteem; his learning satisfaction may be low.  
Second, for female students in female-dominated fields, although they are in accord with the gender stereotype, 
some of them may still be concerned about their future careers. On the other hand, while female students in male-
dominated fields may not worry about their careers, they may experience highly peer competition and feel uneasy 
about gender stereotype (Steele, James, & Barnett, 2002). Moreover, they may feel hard to develop adequate peer 
relationships. An interview study showed that female undergraduates in a male-dominated academic field usually 
feel anxious about both their academic performance and peer relationships (Chu, 2005). Therefore, feelings of 
depression and loneliness may undermine the learning satisfaction of female students in male-dominated fields. In 
summary, although male students in female-dominated fields and female students in male-dominated fields are both 
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under the pressure of gender stereotypes, their learning satisfactions may be related to particular cognitive or 
affective aspects.  
In the present study, we investigate the relationships between learning satisfaction, academic identity, self-
esteem, and feelings of depression and loneliness of Taiwanese undergraduates. The main hypotheses are that (1)
students’ academic identity and self-esteem are positively correlated with their learning satisfaction, and (2) 
students’ feelings of depression and loneliness are negatively correlated with their learning satisfaction. Moreover, 
we also explore the relationships between learning satisfaction and particular affective and cognitive aspects of 
minority genders in single-sex-dominated academic fields. 
2. Method 
2.1. Participants and procedure 
Participants were 15,706 third-year undergraduates (8719 female, 6987 male) from 82 universities and colleges 
in Taiwan. A national survey in Taiwan was carried out by the Center for Educational Research and Evaluation of 
National Taiwan Normal University from 2005 to 2006. The data were available on the website of the Taiwan 
Integrated Postsecondary Education Database (2009). The sample was based on a stratified simple random design. 
The frame was stratified according to gender and departments. Third-year undergraduates of all universities and 
colleges in Taiwan were randomly selected from each stratum. All selected participants were asked to fill out the 
survey questionnaire and to reply to the research centre by email. Although the valid response rate was 60%, the 
distribution of the respondent sample was very similar to the distribution of population. More than 94% of the 
respondents filled out all items on the questionnaire. 
2.2. Measures
Five inventories in the database were included for the purpose of the present research. (1) Scale of Academic 
Identity: Four items measure an undergraduate’s self-understanding of academic interests and confidence in 
academic choices and future career, e.g. “I am sure that I made the right decision in choosing my university and 
department’ and “I am certain of my future career after graduating from university”. (Cronbach’s alpha = .81) (2)
Brief Self-Esteem Scale: This short inventory contains four items modified from Rosenberg’s Self-Esteem Scale 
(Rosenberg, 1965), e.g. “I feel that I have a number of good qualities”. (Cronbach’s alpha = .77) (3) Scale of 
Depression: This scale is for measuring participants’ feelings of depression. Nine items were modified from the 
Beck Depression Inventory (Beck, 1967) and Center for Epidemiologic Studies Depression Scale (Radloff, 1977), 
e.g. “I feel I am worthless”. (Cronbach’s alpha = .93) (4) Scale of Loneliness: This scale contains six items modified 
from the Emotional-Social Loneliness Inventory (Vincenzi & Grabosky, 1987). (Cronbach’s alpha = .91) (5) One 
item, “Are you satisfied with your learning at the university?” measures students’ general learning satisfaction. The 
Scale of Academic Identity and brief Self-Esteem Scale were based on 4-point Likert-like scales. The others were 
based on 5-point Likert-like scales. 
In addition, three measurements were selected from the database for controlling variables. (1) Self-report 
Academic Performance: Participants were asked to fill in their total mean scores of the previous semester. (2) 
Attitudes toward the university: Three items measured a student’s attitudes toward the institution she or he was 
attending. (3) Attitudes toward the department: Three items were for measuring a student’s attitudes toward the 
department of her or his major. 
3. Results 
The gender ratios of each participant’s major department were obtained from the records of the database we 
adopted. In the present study, single-sex-dominated academic fields are defined as “departments in which the ratio 
of undergraduates of one specific gender (either male or female) is more than 70%” (Jacobs, 1995; Schoenmaker, 
1988). Using this definition, we differentiated all participants’ major departments into three types of academic 
fields: female-dominated, male-dominated, and non-dominated. Table 1 shows the descriptive statistics of the 
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variables studied of participants in the three types of academic fields. Results of MANOVA indicated that the 
gender differences were significant for some variables; however, the effect sizes were all too small (Ȧ2s <.01) to be 
meaningful (Cohen, 1992). 
Table 1. Descriptive statistics of the variables studied of male and female participants in three types of academic fields.
Female-dominated fields Male-dominated fields Non-dominated fields 
Male Female Male Female Male Female 
(N = 956) (N = 3743) (N = 2938) (N = 748) (N = 3093) (N = 4228) 
M SD M SD   M SD M SD M SD M SD
Learning 
satisfaction 
2.66 0.82 2.79 0.75  2.53 .80 2.68 0.76  2.67 0.80 2.78 0.74 
Academic 
identity 
2.43 0.69 2.46 0.67  2.39 0.69 2.38 0.65  2.46 0.69 2.41 0.67 
Self-esteem 2.70 0.59 2.65 0.52  2.71 0.56 2.66 0.52  2.73 0.58 2.67 0.52 
Depression 2.58 0.79 2.54 0.74  2.56 0.80 2.56 0.74  2.54 0.81 2.55 0.73 
Loneliness 2.47 0.98 2.30 0.93  2.42 0.98 2.27 0.93  2.42 0.97 2.31 0.91 
Attitude toward 
university 
2.64 0.69 2.72 0.62  2.77 0.66 2.73 0.63  2.69 0.68 2.73 0.61 
Attitude toward 
department 
2.92 0.60 3.03 0.57  3.00 0.59 3.06 0.51  2.94 0.63 3.02 0.56 
Academic 
performance 
72.52 12.12 77.34 11.15  70.59 11.43 74.92 12.07  72.35 11.41 76.98 10.69 
Tables 2 and 3 show the correlation coefficients of all variables in female-dominated, male-dominated, and non-
dominated academic fields. In short, the learning satisfactions of both female and male participants in all three fields 
were positively correlated with academic identity, self-esteem, academic performance, and attitudes toward 
university and department (ps < .01), but they were negatively correlated with their feelings of depression and 
loneliness (ps < .01). These results support our hypotheses. However, it is necessary to evaluate the independent 
contribution of each variable to the learning satisfaction of female and male participants in different fields. 
Table 2. Pearson correlations for the variables studied of female (above the diagonal) and male (below the diagonal) participants in female-
dominated and male-dominated academic fields.
(1) (2) (3) (4) (5) (6) (7) (8)
Learning 
satisfaction (1) 
ȹ .30* 
(.20*) 
.26* 
(.24*) 
ȹ.26* 
(ȹ.28*) 
ȹ.21* 
(ȹ.19*) 
.19* 
(.13*) 
.30* 
(.21*) 
.24* 
(.24*) 
Academic 
identity (2) 
.29* 
(.23*) 
ȹ .39* 
(.40*) 
ȹ.31* 
(ȹ.33*) 
ȹ.31* 
(ȹ.32*) 
.13* 
(.08) 
.24* 
(.10) 
.10* 
(.05) 
Self-esteem  
(3)
.27* 
(.20*) 
.36* 
(.36*) 
ȹ ȹ.42* 
(ȹ.48*) 
ȹ.40* 
(ȹ.39*) 
.14* 
(.10*) 
.17* 
(.09) 
.09* 
(.03) 
Depression  
(4)
ȹ.25* 
(ȹ.24*) 
ȹ.39* 
(ȹ.36*) 
ȹ.44* 
(ȹ.40*) 
ȹ .66* 
(.66*) 
ȹ.11* 
(ȹ.04) 
ȹ.19* 
(ȹ.11*) 
ȹ.10* 
(ȹ.05) 
Loneliness  
(5)
ȹ.18* 
(ȹ.17*) 
ȹ.33* 
(ȹ.33*) 
ȹ.39* 
(ȹ.37*) 
.65* 
(.70*) 
ȹ
ȹ.13* 
(ȹ.09) 
ȹ.20* 
(ȹ.09) 
ȹ.05* 
(ȹ.06) 
Attitude toward 
university (6) 
.20* 
(.15*) 
.07 
(.03) 
.07 
(.12*) 
ȹ.10* 
(ȹ.11*) 
ȹ.08 
(ȹ.11) ȹ
.41* 
(.34*) 
ȹ.02 
(.02) 
Attitude toward 
department (7) 
.23* 
(.22*) 
.18* 
(.18*) 
.11* 
(.15*) 
ȹ.15* 
(ȹ.15*) 
ȹ.16* 
(ȹ.16*) 
.44* 
(.49*) 
ȹ .07* 
(.02) 
Academic 
performance (8) 
.21* 
(.33*) 
.04 
(.18*) 
.05 
(.10*) 
ȹ.04 
(ȹ.12*) 
.05 
(ȹ.06*) 
ȹ.04 
(.01) 
ȹ.01 
(.06*) 
ȹ
Note. Male-dominated fields are in parentheses. * p < .01 (2-tailed). 
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Table 3. Pearson correlations for the variables studied of female (above the diagonal) and male (below the diagonal) participants in non-
dominated academic fields.
(1) (2) (3) (4) (5) (6) (7) (8)
Learning 
satisfaction (1) 
— .27* .26* —.26* —.18* .18* .25* .26* 
Academic 
identity (2) 
.26* — .39* —.30* —.27* .11* .24* .09* 
Self-esteem  
(3)
.24* .36* — —.43* —.37* .13* .14* .06* 
Depression  
(4)
—.23* —.34* —.40* — .65* —.14* —.14* —.10* 
Loneliness  
(5)
—.19* —.33* —.40* .72* — —.15* —.15* —.05* 
Attitude toward 
university (6) 
.19* .04 .10* —.10* —.11* — .38* —.03 
Attitude toward 
department (7) 
.21* .15* .10* —.11* —.14* .46* — .03 
Academic 
performance (8) 
.28* .13* .09* —.08* —.05* .01 0.05* —
* p < .01 (2-tailed). 
Table 4. Standardized beta coefficients of hierarchical regression analyses of learning satisfaction on the variables studied in three types of 
academic fields.
Female-dominated fields Male-dominated fields Non-dominated fields 
Male Female Male Female Male Female 
Step 1 
Academic 
performance 
.19** .20** .28** .22** .24** .22** 
Attitude toward 
university 
.13** .08** .07* .06 .12** .09** 
Attitude toward 
department 
.12** .18** .13** .15** .10** .15** 
Adj. R2 .11** .15** .15** .10** .13** .13** 
Step 2 
Academic identity .17** .17** .09** .07 .14** .13** 
Self-esteem .14** .09** .07* .10 .10** .12** 
Depression —.10 —.11** —.14** —.20** —.11** —.14** 
Loneliness .02 .01 .03 .03 .01 .03 
Adj. R2 .19** .22** .19** .18** .20** .20** 
ǻR2 .09** .07** .04** .08** .07** .07** 
Note. All VIF < 2.3. ** p < .001, * p < .01 
Two-step hierarchical regression analyses were performed for female and male participants respectively in 
female-dominated, male-dominated, and non-dominated fields. Academic performance, attitude toward the 
university, and attitudes toward the department were entered in step 1. Academic identity, self-esteem, and feelings 
of depression and feeling of loneliness were entered in step 2. The results (see Table 4) indicated that, among 
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students in non-dominated fields, learning satisfaction was positively correlated with academic identity and self-
esteem, while it was negatively correlated with feelings of depression (ps < .001). The results for students of the 
majority gender in single-sex-dominated fields were similar to those for students of the same gender in non-
dominated fields. 
The patterns were different for students of the minority gender in single-sex-dominated fields. First, among 
female participants in male-dominated fields, the negative correlation between their learning satisfaction and 
feelings of depression was rather significant (ȡ = -.20, p < .001). However, their academic identity, self-esteem, 
and feelings of loneliness had no significant correlation with their learning satisfaction. Furthermore, among male 
participants in female-dominated fields, the learning satisfaction was positively correlated with both academic 
identity (ȡ = .17, p < .001) and self-esteem (ȡ = .14, p < .001). The correlations between their learning satisfaction 
and feelings of depression and loneliness were both insignificant. 
4. Conclusion 
The present study aims to investigate the relationships between learning satisfaction and particular cognitive and 
affective aspects of female and male undergraduates in single-sex-dominated and non-dominated academic fields. 
Clear conclusions can be drawn from the results of hierarchical regression analyses (see Table 4). First, the patterns 
of results showed that, in general, participants’ academic identity and self-identity were significantly correlated with 
their learning satisfaction, except among female students in male-dominated fields. The patterns of results support 
our hypothesis (1). Second, results also showed that in general, undergraduates’ feelings of depression were 
negatively correlated with their learning satisfaction, except among male students in female-dominated fields. It 
appears that students’ feelings of depression are an important negative indicator of their learning satisfaction, 
especially in male-dominated academic fields. In addition, we found that there was no significant correlation 
between students’ learning satisfaction and their feelings of loneliness. This result partially supports hypothesis (2). 
It is possible that the effects of feelings of loneliness on learning satisfaction are mediated by other variables, which 
could be investigated in the future. 
Furthermore, results of the regression analyses also demonstrated that the learning satisfaction of the minority 
gender in single-sex-dominated academic fields is related to particular aspects. On the one hand, among female 
participants in male-dominated fields, feelings of depression were the single variable related to learning satisfaction, 
and the correlation was quite negative. Although our analyses did not show gender differences in academic 
performance, it is still possible that the pressure of academic loading and gender stereotype in many male-dominated 
academic fields may affect female students’ feelings of depression and endanger their learning or careers in the long 
run (Hsieh, Chen, & Lin, 2009). 
On the other hand, male students in female-dominated fields may face a different situation; their learning 
satisfaction is positively related to their academic identity and self-esteem. It is possible that a male student in a 
female-dominated field may be concerned about gender stereotypes as well as his future career, especially in a 
society influenced by traditional Chinese culture. Therefore, if he has more confidence in his choice of academic 
field, better understanding of different academic areas and his own interest or abilities, as well as higher self-esteem, 
then he may have higher learning satisfaction. 
Last, because the questionnaires of the database we adopted did not measure variables such as gender stereotypes 
or peer preference, we could not examine their relationships with specific cognitive or affective aspects. These 
issues could be studied in the future. It should also be noted that our data were obtained in an East-Asian society as 
well as interpreted from a social-psychological perspective. However, we do not imply that findings for East-Asian 
cultures should be distinctly different from those in other cultures. Nor do we believe that the phenomenon of 
single-sex-domination of academic fields does not exist in other societies. In fact, although women now make up 
more than half of all students of higher education in many industrialized countries, the distribution of women across 
academic fields is still uneven (Charles & Bradley, 2002). The situation of female minorities is still an important 
issue worldwide. On the other hand, female-dominated fields in higher education or the workplace are not 
uncommon in modern societies (e.g. Bagilhole & Cross, 2006), but few studies have focused on the male minority in 
female-dominated fields. At any rate, we believe that the issues of gender minority are worth exploring in order to 
ensure gender equality as well as the psychological well-being of both women and men in many areas.  
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